Activation of adenosine triphosphate-sensitive potassium channels by acyl coenzyme A esters involves multiple phosphatidylinositol 4,5-bisphosphate-interacting residues.
ATP-sensitive potassium (K(ATP)) channels are crucial to pancreatic endocrine function and their activation by acyl coenzyme A esters (acyl CoAs) may disrupt hormone secretion, contributing to the pathophysiology of type 2 diabetes. The molecular mechanism of this activation is potentially important in our further understanding of this disease. We use excised patch-clamp techniques to assess the effects of N- and C-terminal Kir6.2 mutations on the activation of recombinant K(ATP) channels by palmitoyl CoA. We demonstrate that several residues previously shown to be involved in channel activation by the structurally related lipid phosphatidylinositol 4,5-bisphosphate (PIP(2)) also play a role in activation by acyl CoAs, including R54, R176, R192, and R301. Mutation of these residues caused decreased open probability in the absence of ATP and slower and greater relative activation by both PIP(2) and acyl CoAs. By contrast, K185Q, which probably alters ATP binding, had no effect on either PIP(2) or palmitoyl CoA activation. These findings suggest that activation by the two classes of lipids involves multiple common residues. We use the crystal structure of a related channel, KirBac1.1, as a template to locate the residues of interest in this study within a putative three-dimensional model of Kir6.2. We propose a model in which these residues mediate both direct electrostatic interactions and allosteric modulations of open state stability.